rJUpGT/PTO 22 MAR 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World InteUectual Property 
Organization 

International Bureau 




(43) International Publication Date 

8 April 2004 (08.04.2004) PCT 



(10) International Publication Number 

WO 2004/028892 A2 



(51) International Patent Classification 7 : 



B63B 



(21) International Application Number: 

PCT/GB2003/004191 

(22) International Filing Date: 

26 September 2003 (26.09.2003) 



(25) Filing Language: 

(26) Publication Language: 
(30) Priority Data: 



English 
English 



0222579.5 



28 September 2002 (28.09.2002) GB 



(71) Applicant (for all designated States except US): COOPER 
CAMERON CORPORATION [US/US]; 1333 West 
Loop South, Suite 1700, Houston, TX 77027 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): DIXON, Mark 
[GB/GB]; 14 Albany Road, Wimbledon SW19 8JD (GB). 



JACKSON, Dan [GB/GB]; Five Acres, Little Common 
Lane, Bletchingly, Surrey RH1 4QG (GB). 

(74) Agent: AKERS, Noel, James; Grey Friars, Spring Road, 
Harpenden, Hertfordshire AL5 3PP (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, IT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



j= (54) Title: UNDERWATER ENCLOSURE APPARATUS AND METHOD FOR CONSTRUCTING THE SAME 



< 

ON 
00 
00 




! 

32a ~\| 

• I 

I 
I 

I 



^28 



40 —&1^42 



12 v 



^18 



^2 




(57) Abstract: Appararus for providing 
an enclosure, for example as a housing 
or to provide buoyancy, at underwater 
locations is disclosed comprising an 
inner shell and an outer shell, with 
a structural filler disposed between 
the two. The shells are prepared from 
fibre-reinforced plastic, with the fibres 
being oriented to provide resistance to 
both longitudinal and radial stresses 
induced in the apparatus by the 
hydrostatic pressure. The filler may be 
a structural filler comprising structural 
members extending between the inner 
and outer shells and occupying less 
than 60% of the volume of the cavity 
between the two shells. Alternatively, 
the filler may be a substantially 
void -free structural filler, such as a 
polyester resin. Methods of fabricating 
the apparatus are disclosed. In addition, 
a method of deballasting a buoyancy 
module is disclosed, in which the 
ballast, for example water, is withdrawn 
from the module by means of reduced 
pressure. Apparatus for deballasting is 
also disclosed. 
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